ABSTRACT
INTRODUCTION
Worldwide Interoperability for Microwave-Access (WiMAX) has emerged as wireless access technology that is capable of providing fixed and mobile broadband connectivity. Fixed WiMAX is targeted for fixed and nomadic broadband services while mobile WiMAX are designed to provide high mobility services. Operators do drive-tests on a continuous basis, collect signal levels, network quality and performance which are then used to refine empirical propagation models for system-planning and/or existing network optimization. The fast evolution of wireless communications has led to the use of higher frequency bands, smaller cell sizes, and smart antenna systems, making the propagation prediction issues more challenging since wireless communication channels are inherently frequency dispersive, time varying, and space selective. These data rates can be further increased by employing multiple antennas both at the transmitter and receiver.
In India, WiMAX is operating at 2300 MHz frequency band which is tends to provides an access to operate the wireless devices at very higher data rates and ubiquitous access in a large coverage area [1, 2] . Propagation Models are developed to estimate various parameters viz field strength, path loss etc. in different environments. Propagation Models are for telecommunication providers to improve their services for better signal coverage and capacity for mobile user satisfaction in the area. Prasad etal. [3] reported that the AWAS Electromagnetic Code did not require any building information and was able to compete with other empirical methods. An attempt has been made by the authors to realize the objective by interpreting available experimental data to get a better understanding of the propagation conditions models for different environments to provide guidelines for cell planning of WiMAX transmissions in the Indian urban zones in general. The experimental data utilized in this study corresponds to 2300 MHz WiMAX radio measurements in different environments, carried out in Western India. AWAS Electromagnetic code, which is based on Sommerfield's approach for ground, is used to compute the near field signal strength of propagation link and significant changes with height of transmitting antenna is identified to radiate efficient signal for WiMAX.
In Section II, the details of AWAS Electromagnetic code and Environmental details are provided. In section III, we have analysed AWAS Electromagnetic code with Existing Prediction Methods. Conclusions are presented in Section IV.
EXPERIMENTAL DETAILS

The AWAS Numerical Electromagnetic Code
AWAS Numerical Electromagnetic Code [4] is a computer program which evaluates the current distribution of a conductor by analysing the polynomial coefficients. This program is based on a two potential equations which is solved numerically using method of moments with polynomial approximation for the current distribution. The influence of the ground is taken into account using Sommerfield's approach, with numerical integration algorithm developed for this program. It was utilized to compute the path-loss values for different values of dielectric constant and a conductivity of 2 x 1 0-4 over real ground. This commercially available computer program is capable of analyzing wire antennas operating in transmitting and receiving modes, as well as analyzing wire scatterers. Different values of dielectric constant for dense urban, urban, and suburban regions were incorporated into the computation of the A WAS simulation. Reference [5] gave relative dielectric constants for various types of ground and environments. It gave values of 3 to 5 for city industrial areas. Hence, a value of 4 was used in the A WAS simulation. In the AWAS simulation, the computation of the electric field was carried out by taking a vertical dipole located over an imperfect ground plane, whereas in the measurements, a high transmitting-gain antenna was employed.
Environmental Details
The experimental sites AAC, AHT, BTW, KTB, GRJ, JVD,and OLK [6] are situated in the dense urban area of Mumbai, India, except AAC, JVD, and OLK, which are located in an urban area [ Fig. 1(a) and (b) ]. The clutter environments of these sites are shown in different colors in the legend of Fig. 1(a) and (b). Since AAC [ Fig. 1(a) ] and OLK [ Fig. 1(b) ] are surrounded by skyscraper buildings, they represent a typical dense urban environment. AHT [ Fig. 1(a) ] shows the presence of skyscrapers at north, east, and west sides, while the remaining other areas BTW and GRJ are fully surrounded by dense environment. They are surrounded by industrial environments at eastern side of 0.7 km and at eastern side after 0.9 km respectively [6] . The parameters of these base stations are shown in Table I and Table II . 
where D is the near field distance and h t , h r is the height of transmitting and receiving antennas respectively. Fig. 1 
Analysis of Variations in Electric Field
As observed from figure 1(a) and 1(b), there is a rapid variations in Electric Field Distribution and can be represented by ∆ which is defined as :
where d is the distance in a single division. Table III shows the variation in electric field which is numerically decreasing with the distance. 400-500 0.14 0.015
Basically there are various conventional methods are used to predict the path loss and electric field distribution. But they are unable to predict the variation due to increasing height of the Transmitting Antenna. 
CONCLUSIONS
The near field distribution for WiMAX at 2300MHz is analyzed for dense urban region of Western India by AWAS Numerical Electromagnetic Code. The advantage of using AWAS electromagnetic code is that it predicts the fundamental atmospheric variations in the field strength as per the environmental parameters of that region. It has been found that in near field region, signal fluctuations are very high, and as the height of the transmitting antenna increases, near field distance will be larger and the signal remain stable in far field. Hence, it is advisable to keep the antenna closed to the ground and employee more repeater stations. Thus, the reduction in transmitting antenna height will ultimately reduces variation in near field distribution and is achieved to produced efficient radiated signal. Also AWAS numerical Electromagnetic Code predicts all the variations of path loss irrespective of environment whether it is urban, suburban or rural whereas statistical models do not capture the fundamental physics and it has separate models for urban, suburban or rural environment. 
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